ABSTRACT. We construct some representations of the Hecke algebra of an affine Weyl group using equivariant K-theory and state a conjecture on some «j-analogs of the Springer representations.
1. This paper contains a new construction of the principal series representations of the Hecke algebra of an affine Weyl group, in terms of the equivariant if-theory of a flag manifold. The formulas defining the simplest operators in these representations are q-analogs of operators considered earlier by Demazure [1] . The results in this paper were found during a visit to the Tata Institute of Fundamental Research, Bombay, in December 1983; I am grateful to D. N. Verma for some stimulating discussions.
2. We recall (cf. Segal [4] ) that if X is a compact topological space with a continuous action of a compact topological group M', then the equivariant if-theory Km> (X) is defined as the Grothendieck group of the category whose objects are the M'-equivariant complex vector bundles on X and the morphisms are M'-equivariant maps with locally constant rank. Then Km'(X) is naturally an iu^'-module where RM, = Km> (point) is the representation ring of M', i.e. the Grothendieck group of the category of finite dimensional continuous complex representations of M'.
3. We shall need a variant of this definition, in which M' is replaced by a complex Lie group M underlying a (not necessarily connected) reductive complex algebraic group. We assume that M acts continuously on the compact topological space X, and we wish to define Km(X).
According to Mostow (see [2, Chapter XV]), M has maximal compact subgroups, any two such are conjugate and any connected component of the normalizer in M of a maximal compact subgroup M', meets M'. We shall construct, for any two maximal compact subgroups M' and M" of M, a canonical isomorphism 4>m',M"'-Km'(X) -* Km"(X) as follows. Choose g e M such that gM"g~1 = M'.
If E is an M'-equivariant vector bundle on X, we define a new vector bundle g*E on X as the inverse image of E under the map X -» X, x >-> gx. It is clear that g*E is naturally an M"-equivariant vector bundle on X and 4>m',M" is defined by E i-> g*E. To show that 4>m',m" is independent of the choice of g, we may assume that M' = M" and that g £ M normalizes M'; we must show that g*E « E as M'-equivariant vector bundles. Since the isomorphism class of g*E does not change when g runs through a fixed connected component of the normalizer of M', and since M' meets each such component, we can further assume that g G M'. In this case, the M'-equivariant structure of E defines an isomorphism Ex -► Egx = (g*E)x for all x G X and hence an isomorphism g*E sa E as desired.
The isomorphisms 4>m\M" have an obvious transitivity property. We may therefore define Km (X) to be lim Ä"M' (X) (limit over all maximal compact subgroups M' of M, with respect to the isomorphisms 4>m',M")-Then we have natural isomorphisms K(X) -» Km'(X) for any maximal compact subgroup M' C M. It also follows that Km(X) is naturally an i?M-module where Rm -Km (point) is the representation ring of M, i.e. the Grothedieck group of the category of finite dimensional complex algebraic representations of M. (Note that Rm -* Rm1 for any maximal compact subgroup M' C M.) 4. We now consider a simple, simply connected complex algebraic group G and X = G/B, where B is a Borel subgroup of G. Then M = G x C* acts on X as follows: G acts by left translation and C* acts trivially. We have Km(X) = Kg(X)®Rc = Kq(X)® Z[q,q~l], where q is the generator of Re-corresponding to the identity representation C* ^> C*.
Let T be a maximal torus in B, W the Weyl group of G with respect to T, S the set of simple reflections in W (with respect to B), P the lattice of weights T -► C*, R C P the set of roots and R+ the set of positive roots (with respect to B).
For each s G S, let Pa be the parabolic subgroup BUBsB and let 7rs: X -* G/Ps be the natural map. There is a unique endomorphism where fi* is the line bundle on X of holomorphic differential 1-forms along the fibres of tts, regarded as an M-equivariant bundle with the obvious action of G and with the action of C* given by scalar multiplication on each fibre of fi*. Here (tts)*(E) is the alternating sum of the higher direct images of E under tra in the category of coherent sheaves; these higher direct images are again M-equivariant algebraic vector bundles on G/Pa, hence their alternating sum defines an element in KM(G/Pa).
For any weight p G P, we define an endomorphism 5. The group structure on the lattice of weights P will be written multiplicatively. The Weyl group W acts naturally on P (w.p -► w(p)) and we form the semidirect product W = W ■ P with P normal and w ■ p = w(p) ■ w (w G W, p G P). The proof will be given in §8.1. We have a natural surjective homomorphism M",c -+ C*, (g, A) -> A; it induces a ring homomorphism Re -* Rmu¡c and we shall denote the image of g G Re in Rmu c again by q. We can now state the following conjecture. The identities (5.1), (5.3) and (5.4) are immediate. Now let s ^ t be two simple reflections in S and let (s, t) be the subgroup of W they generate. Let $s,t be the set of roots which are Z-combinations of the simple roots as, at and let $"¿t U $~t be its partition into positive and negative roots. Let pS)t be the element of P such that pit = n a- We denote the product TsTtTs ■ ■ ■ (i factors) by Ts¿ and similarly we denote the product TtTsTt ■ ■ ■ (i factors) by Tt>¿. With these notations we state the following identity which is verified by direct computation.
(Here m = order of st in W.)
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\°-á> \ l<t<m l<i<m-l J = Alts,t(Ap,,t*-) • (Alts,t(ps,t))-1 (A G P).
The right-hand side of this identity is symmetric in s, t. Hence so is the left-hand side. It follows that Ts<m -Tt,m and (5.2) follows. (Alternatively, one can use the following identity:
With the assumption of (5.5) we have for A G P:
We now show that the operators Ta,9p: Zq -► £o are R™-linear. This is trivial for Op. For Ta, we have the following multiplicative property (whose proof is trivial): t(f ■ g) = (TJ) ■ g + s(f) ■ Ta(g) -qs(f) • g for any /, g G R0. If / = s(f), then clearly Tsf = qf so that Ts(f ■ g) = f ■ Ta(g). In particular, if / € Rff, then Ta(f ■ g) = f ■ Ta(g) for all g G R0 and all s G S.
This shows that Ta is .S^-linear. 
